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H l-S: ^ ^'^oll SlSflAi ^1^^ Jl^^V^S] ^4 ^tij^g A>^. 

£ 2afe -g- ^'^-ll -fri 'S-^V ^1 l^Ajoilsl ^aj^ ^'g*l-7l ^^S.. 

£ 2bfe -g- ^'gi ^«|- -S-S «M ^ 2^^1<^1^ "f^^ ^^^7] ^^^^S.. 

£ 3* ^-^^l -fi-S «J-4 ^^l-Hl^i ^S-^V^jsl ^ l^Ajoili. ul-B^uji ^A^i, 

£ 4fe -g- l-'goll 41- ^^li'H ""i^}^^ ^ 2^^H1- ^BfvB ^A^H. 

i 5fe -g- ^^"^^fl^i cl-<g:^> ^Efll- -g'^sl-?) ^Ajoj]!.^ lIe^hE 

* £^2] -^-^oil tfl^ ^31 * 

10 : 4112 i 

20: '8-4^22 : 91°^^ 

24 : «l|oli26 : «lloli£.^^ 

28 : S-«l]^30 : 5.^* 

31 : ii#32 : -fi-Mi::^ 

33 : 'aEli^#34 : ii# ^ 

40 : ^1 1 Jl^-a- f-^3^45 : ^ 23.^^^ 

50: S^El52 : 

lectrosplnning)* <^l-g-s1-o^ c^-^a^ aL^^V^* ^ISSf?) ^1t!r 'fi-^'Hl S]^ JL^^}^ ^1^ ^^^1 ^ OL 'g-'g 

7l#2l ^§^4^7]^, ^ -g-g-^J-^K ^^«ol-4. ^^"S-^, "S-^ -^^r i^^V -8-§-^l -g-^-S* 7]7j)^ ^ O.S. 

-^l-g-s^Foi ^13^31-^ 3!:^# ^^-fr?slli7> 7>^sl-Jl, 71*5.^ 
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^S. «^A> 31^7.} -8-8-^] (melt). -g-^JI (solution) -f- f^^2] 3.^^ ^■%-o] 7}^^^ ^ 

nm^^-^^k^ ^^-a-^ ^12:E 7}^^ JiJlSl:! 5ac)-. 

<^m^ 21-8: ^^-B- 2)^^ 71^ ^^-B-oll ^slofl cflt!: S^ajo^ wl7> ^1^*] fei. cf^^J (poroslty) * ^ 
S) ;H12:7> 7>^5H, ;qlf-oflAi ^7] ^H^-g: i"^^* ^1^^ ^ Si"^. 



o]fi}. JijlS-fe Doshi^ Reneker^ Electrospinning Process and Applications of Electrospun Fibers (J. 

Electrostatics, 35, 151 - 160 (1995)) -f-ol SIjI, Frank ^^l USP 6106913±"fl -fr 

£ «cJ-4^4 2)-^l- ol-g-^ »S-4(air vortex spinning) 7l## l^sj-o^ «J-4(f>*M, Yarn)* ^ISs]-^ c)] A>-g-^ 
^ 4A<^l^i InmSl ^^-fr^J"* Sli^fe ^:a7> Sl^. 2£ cf^ n]^ s.*) uSP 06110590^'^1 ^Isj-^ ^s)- 

«<]-4'a^: ^]-%-^^ 2~2000nm^ ^l^l- Sfe ^32] ^^c^ ^^^^o^t^ 



-n-5. ^^^"H] 4-8- 7]-^^ jl^^l-Sfe PVDF(poly(vinylldenefluoride)), poly(vinylidene fluorid 
e - CO - hexafluoropropylene) , polyacrylonitrile, poly (acrylonitrile - co - methacrylate) , polymethylmetha cr 

ylate, polyvinylchloride, poly (vinylidenechloride - co - acrylate) , polyethylene, polypropylene, nylon 12, ny 
Ion - 4,6 M-'^l-S- ^1^, aramid, polybenzimidazole, polyvinylalcohol, cellulose, cellulose acetate, ^-J-S.^ 
^ polyvinyl pyrrolidone - vinyl acetates, poly (bis - (2- (2-niethoxy-ethoxyethoxy)) 

phosphazene (MEEP) , pily (ethylene imide) (PEI), poly (ethylene succinate), poly (ethylene sulphide), poly( 
oxymethylene - oligo - oxyethylene) . poly(propyleneoxide), poly (vinyl acetate), polyaniline, poly (ethylene 
terephthalate) , poly(hydroxy butyrate), poly(ethylene oxide), SBS copolymer, poly(lacticacid), polypept 
ide, protein biopolymer, coal - tar pitch, petroleum pitch pitchTil ^S] ^ -g- 7}^-s}^ , 

<^11-^ ^^^^1 (copolymer) ^ ^^l-(blend) ^S. 7}^€[t:^. oHsl-^71 JL^T-M <^M^o]^^7], -^7l» 
^^5><^ 4-§-«i-fe ^£ 7>^3l-c)-. 

-H-i 1J-A> #e1^oi « o.g^^oi ^011 ^m^^ ^7}^c^ 7lSSj ^7] ^S] 

# ;«)lS5l-7l ^^^^^^ 4421 :^#<H1^1 fe<^ ^j^VA^l- feoi7loii ^itbo] §^ ^^Vofl ^ 

s-s^l. ^421 ^^A]?^ c^-if £#Ai?i^ ^o] nn o. f-AS^B^ ^$§1 4'a*H 4-8-4^ 4 ic§<fl 

4 £#slfe ^^-S-^^s) i^47l- 7>4i 9X^^s. -^^s. ^-^4* ^^4 ^is. «l:^^4°i ^<HiflJi ^^e] (collector) 
^ 9Jo14'^ 2-^-11^ i^^^ 4^ 4 ^"^44 ^4 5-"^^ ¥^1^ 4* ^is 

4fe- tfl ^^«i|-4. 

^41- ^ -^7] ^ojjo] 7^^0)1 iLJife °^4-¥-El -yrs^^ 51^4 Ji^41- 4-§-4^ 44 -fri 'S-4'S^ 7il 
^£l7l 444^4. ^4 4:£ '8-4'Soll ^l^s)^ ci-^a^ ji^4^o1 •^^7]oii 7]^^ 44 ^-S: ^-8: ^j-^*- ^3. 
5a-§-»ll£ -l-^^ji ji^4^-i- ai^^s. 43i1i ^ safe ^-t*^! 7m44 514 ^ 

^^1- m im i-ll-^- 4-§-4fe fl-as] 4^1 'aTll ^-^^t ^ S14 ^^4 4^7]- 7l-^5f4, 
oil- 4«fl4fe "fl^ ^^-iiH 7V^4«^o> ^us. ^oflA-j oi^^ ^^^^1 «lll3^)4o> ^tq-. 

«v^ol ol^ji^l- 71^4 4^11 
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•8-^ (melt)* 4-8-«^<^ -n-:£ 'S'^^ (electrospinning) ^l-g-^l-'^ "11-?- fe^^-H >«'il:^j<>l -f^^ 31 



^ft "S-^M 9X^^^, '^n oi^si 3.^^ m-^o] ^^^^^ ^m^-, ^y] ^m<^ ^^j-s -ji^^ 3.^ 

4 1-^* ^YoJt^C^ ^^^^ ^HSf; ^^7] ^20)1 fi]*|-<:i ^^S)^ ?li>a-2l JL^T.} «-^* ^<H£ 1 OjAj-o] i- 
^4. 



CLElJl, ^ ^-^^ ji^xV 1-^* Jl cl-^^a H^xl-^l- A]3i^^ «<J-'Soil oio^A^. ^ol£ 

a] :a^?;> °Ji^j-^s. ^^Mfe ^Til^l-: ^7] ^Jj^sl i-^* #*|-<^. ^^7] i^#s1 

ol-Elloil ^V7] i^t-o^ # ^>^J cfl^sjol ^£5. o]f.s>^ l^jEls. £#*><^ 

e-1 ^l^^c)-. 



ojj^ «111(10)4. ^'■71 «111(10) ^fl2^ a^xf 1-^^ 7l-U*l-<^ ^5(12), ^cj-71 

2)ofl S\^<^ Jl^^l- 7fe 2!^* 43i€[^ «^A>«.(20). >a-7l «o^Al.^(20)°)lAi «J-A>(|SM) 

€ ^^3-^ -^^S. ^#^^Al oi^Al^ ^^El(50). ^>7l «M:^(20)a) «J-a> 31.;^<»1]a-1 ^sj-i- ^ 

i^-a- ^Ajj« (40)s. ^A^5l<H 9X^. 



^^7l, uiit(io)^: -§-Di]i- oi^5>c.^ ^o] jig.^ ^^o] ^-i^g-s)^ ^^5., Jl^X)- a^o^t 1 

1-^* Zt^Sl mo\] A>-g.^ ^ o^d- 

^ ^^^^ ^AHoflAi^ ^ 71)31 «I|1(10)^V^ SAltl-5ao.4, ;| o.o„ n^-el-Alfe c^^7^^ uflt^ o]^^ »;[ 
^1-71 ^ = (12)^ ^7l «ll^(10)oll ^-I^J-SI^ Sife ^Jj^i-fil Jil^^l- 1-^^ 7}<Q^^c^ ^^^7] «1 ^S(12) 

^7l »8-A>^(20)^ i 3a ^ £ 3b°I| ^-El-vfl vi}s\- ii#(32) El-^sl 1J-A>^4 H 4a ^ £ 4bfif ^-S: 

ill' (33) E^<gol o]to.n^, -^Miil' B}-<g3) ^S-^^l- 7] §0.5. ^i^^T^. 
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PURPOSE: An apparatus and method for preparing a 
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charged with different polarity from that of the charged nozzle and moves at a specified speed to 
produce a polymer web having a thickness of 1 to lOOmicron. 
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-^^l ^ = (12)S.^E) JL^^} 1-^1- ^^^^ ^'a^:(22)<^l :J. f H11<^1^(24)£1 *l-¥-^'^]fe ^^l- 

1- ^^t- ^ safe ol^<H^ ^olii£^*(26)<»l •^•^Sl'H 5a^«^. ^7] ^o]±Z^^(Z6)^ 

^oflfe -f|-Mii#(32)ol ^^2^5.^ ii# "3(34)61 i-t- m. 

«flol^(24)fi)- B)lolii^^(26) ^ ii# '^(34)°flfe ^Jl^i-s] JI^^> S-^o] ^3)-% ^ oj^^ 
9X^°Y ^5.^ ^H(i2)»fl sl^<^ 7pJ^ i^t "3(34)011 f-^^ 

2h-8-t ^ safe ^<h<^> ^1^. 

>^7l 'a(34)<41fe ^ 7ll'?V ^^S|ol oJj^^Sl 1-^^ ^4«f<»l «M 71^4 ?^fe ^^■Mii#(32)6l 

^7l ■fi-i^ii#(32)'8- £ 3bo1|^i iLfe 44 ^o], ^7l "3(34)^ f^«a-«ll 

(32)^1 ^i^ofl 44.^ ^-goi ^><§sioi -H-u|ii§ (32)^1 -fsft ^ safe ^2:# <?!7i 

(27)011 SlSl-0^ A^7l Mllol:i5E^^(26)Sl ^«l-^«1l*(28)ol 

<^7]^^. ^7] ^«l-€-«M(28)2l «l-^<Hlfe S-Hfll: £.^^(30)^1 ^«l-^ull^(28)4 ^"^^ ^^^^S. 

^lol^£.^^(26)3l- ^«1-^B114(28)^ £.^€(30)o11fe -^^^^^^^ Sfe ^^^l ?l7l-Slfeclj. ^l ^^»}-8r 

^7] Jl^oj- t^J-^(40)fe 5kV~50kV "^^Sl 3!^^o].^ t-^5|-fe °m #^S;^l-fe afl 01^,5.^^(26) 

21- i^^(30)ofl ^^1-fe ^^1 ^e]€4. 

aeli, ^1-71 t#(31)^ £ 3b4 -^^i^#(32)2l- £ 4a, b«>ll M-El-'fi «M-?-(20)2l 4 2^^Hfil- tj-^S] 
Sfe ^Elii#(33)ol Si^l-. 

^Elt#(33)'8- ^#(31)^V2^ ^d7l^ ^V^^l- ^±^Alfl7l ^S|l 4^7l|s) qi-(33a) upl7} HJ-^^^S) Bll^^ ^fe 
^ ^Eli.#(33)^:4 ^71^ ^A^i- Al7l7l ^5>§M1|*(28)* tSJ^c}.. 

^^71 ^«1-&B1|:^(28)* A i^#(31)fi1 *<a«l-7ll °Jl-ol # ^ Sai^. <^1 4-8-51 fe ^5l-^«l| 

*(28)-& 21 i^lS. € :£^*(30)'=>1 ^ai-s]"^, -^l-7l ^e>^B||ja:(28)o11fe ii#(31)3l H7m4 €■ H7l 

21 ^-go) ^AjJ^o] i[ol4. «>1 ^-^ofl i::#(31)ol ^<g5l<H Sife 5Jfe^-. 

^V7l ^d*l-&tiM(28)2l ^xlfe t#(31)2l # ^, 31^;^1-7l- £#Sl^ "^^^i^ t'H^ 51^"^. 5min^K>2] 
* -B-^lsf^ -£4 «l-t2!«l-t^. a^, 4-8-=lfe ^^121 ii#(31)ofl ^^l?!- 1^1- (32a. 33a)2l ^ol^l- ^1:^21 Hl7> IQo] 
4\ i4 4^31^7)1^ 20°l^J-ol a>t2!5l-4. 

'8-4-¥-(20)2l ;01 2^AHlfe Aj-7l ^1 l^Aloilo^ ^A^A^sf ti]«^o] ^o] ^A^s|c^, ii#2l ^s°V a-^s. 4s4(nl-el- 
Ai, ;«ll 1 ^ ;^1 2^Aio|)i- 144^1) ^ ^ ^^o^ f-'g ^Afl ^ixfe -^-a^ 21 n)!- ^^4.). 

""M^ 4 2^A]oi]oii ^^5)^ 'gEli^#(33)-& ol^ol^ ia(34)ofl 4415; v|-t(33a)<'l ^(34) 

fil f'^AS-^-El ^ojtb TlElofl ^4 ^^^^ all^lSl'H "f-^^m. 

zielJL, ^1-71 «oi-A>:^(20)2l ii# all^l ^21- #B|iL^ H Sa-d^ll ^^"i «>4 ^^l, 7W ^^21 it#(3i) ufl 
^1 ^2:* ^^fecll. o)^ 4-§-4 ^4. 

£ Safe ^71 alloli:i(24) ^ Hllolii£.;a^(26). ^«ll^(28)2l ^Sflt €^ Sl-ul. €21 f'^a^S.-^-El 
Tlelofl ^zl- 4^21 ii#(31)^ afl^mfe ^^olcl-. 

0^7H. ^7] iit(31)€: -fi-Mii#(32) £fe ^Elt#(33)2l ^2:1- ^fe ^J^l SflSil ^ Sa^I^. 0>2llol| ^"g^Ffe 

£.5b~d2l ^-f£.''RV7M6l4. 
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31)^ €^'a-«^l f-^V^^S «fl^lB)-fe '?-SiO]t^. 

S. 5c^ ^ot-^l Hi)cli(24) ^ a]lol:i£^^(26), ^h1)^(28)S) ^Hfll- ^«<}-^ o.^ 5>51, ii#(31)Sl f^^^l ^ 

(40)» ol-§-«^°^, ^ #^ ^'Hl^i "y^^-g: H|l<^li£^«-(26)2)- ^3^^u|)^(28)5l £:^:&(30)°11 ^l5l<H i^*(31)* 

4^ ^-^l^il^ £ 2b<>)l ^ol. i ^ ZJi^"^ ^^^5^(40, 45)1- «^l-g-*H, ^1 l^^^U- 

^^3-?-(4Q)2l <g=^ #^-8- (20) 4 Hiloli^i£^^(26)4 ^Sl-^Bfl^(28)4 i^^^CSO)"!! "aiS]<H. ^j-^l 

(3l)-i- «ll#5|fe 'S-^l- iji^oj. ^^-¥-(40)4 3.21-^=1^^ ^^1 *|e1€4. 

3E^, iL4 a-i:^^^ i^^l- «M* ^^tl(50)>^l ¥^^l?l7l ^1*11^^ €^'e1(50)o11 ii#(31)4 ^s]- l-«fl^(28)2l 
£^^9r(30)°fl ^<^^ ^^4r ^<^^ 5^4. 

°m ^1-71 ^1 2Jl^"a- «^^^3^(45)S1 t'^^ -^71 ^ejEj(50)oil <ai£|il, :2e)-^HS^ ^^1 ^5lS|Dl. 

#^ ^<a-^ -5kV ~ -50kV ^i<^14. 

i^S(31)2f ^sf&Hfl^(28)^ £^^(30)<H1 ^<a^ W^S] s>^* Jl^-g- ^^37] (40)1- f-^l-c^ -^<'^^4. <>1 

^-a^ ^. ^ '?f^(+)4 '*^(+) -§-^(-)^ #^(-)* 4-8-«f^. ^Js^l ^^^^ ^a^'?^ ^^^57)S ^>-§-«> 

44>^i, ^J-71 «ll<^li^i£^^(26)4 ^*>S-«11*(28)S1 £^:&(30)<^1^ + 3]^ ^-y-ol ^^E](50)oll^ - 

El (50) si ^^^^ ?l-^2l^S. ^^2^1 5.^ ^ol4. 

^. 2n#(31) ^^fil ^«1- ^^^o\ ^ oH4 i^^CSO^l i-|l-(32a, 33a) 4'--?-<HlAi gV-?-^ «V 

^3. Sl^S-S. Mt'Sjfe ^^-ff^Sl jl^;^>fe ^^ofl ^i^fi] 7M^a1 (5o)ofl if- 

'S-4-?-(20) 4^^^1(50)^51 7l2l(D)fe4-8-4'Hl ^*}<^ a7l5l7>3i^5lis. g^o^ ^'^mso) ^i-^ 

aelji, t^El(50)^ ^ ^(Web)* 4-§-*W4. € 4-8--t Sl-^°1. l-el(52)<^] ^i 
^ ^4. 

^V7]<4 ^ss. ^>aslfe -fi-H '8-4*II 4^ :a^4^ >fl2: «l-8-^«^ 3i^4^^ ^sSffe 4^€r 4^ 
4 ^^l «1^«H^4. 

^^•71 «l|i(10) ^oll ^M^^S. SX^ JL^^} 1-^^ ^ = (12)«11 S]^<^ 7}o^ ^^£1^. °1 7>-y-^ »-«Aj-fil 

4 ?i'3*(22)i- -f «^<^ «^44(20) ii#(3i)si H-i^ ^^3* ^^n^fl^^i f-^H ^7i:g-^ ^<h^^ 

-8-^114 ^«s^=l'a^i ^-Sr-S-nSl^^H 7lEl(D) «l-^°ll ^Amfe t^Ei(50)^ 'g-^^^^s. 
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H7l# -aTll S^t ^ e^s^ igeil^ 4:^^ ult-^>^fi; ^2,7} 7}^^t^. 

T^a^l- <^1^H ^%^7] n^*^ ^IMfe -§-n]l 'S-^ o.^ n]^<^ Aj-cil^ O.S. 

-g-"Hl -§-«ll^l^Mi4 ^^7.\ -g-8-^ll- o] oji^o^ hl^t^^ «M (barrel, I0)°fl f-*?!*)-:;!, IJ-^ 
^(20)^1 i.#(31)°ll 5kV~50kVSl ^<a-^- 7}^ 4^ ^£5. «^e1(50) ^l^fl S.^M^^^ 3. 4?^^ 



Sl^"^. ^ "S^lfe l/ini~ioo/ffli^Mol4. «o^^-a- <^2l i^^l- *>4sj «fll(iO)°fl ¥"3 

^ ^ 5^4 Sfe ol^o] i^^(3i)S tiJ-Al-s^o^ :iL^7\7\ ^^d*l 4*^^ S^^V^* ^lSS>fe «<]-^3!)., o^S.^ 

f^^S] 1-^^ 2]-Z]-o) U|ll(10)ol| ^"gSfO^ Zl-^Sl ii#(31)S. «<J-A>S|.<^ 445] >g-fi-7> Aj.^^ 

oil g^tl^Eflsl Ji 4^^^ Ji^;^>^* "S-^ ^o] o;[c).. 



oiiy-^ i ^^^7] i7ll oi^y-s] ii#(3i)# ^}-%-^^ ^<^1 aVt^l^-'^. '^7iAi 

°J:1-<>1 ^i, i.#(31)°flAi ^^-H-^^^ JL^42l o]^ ^itsl- aJ^o): ^c).. 

^Efloll 31^;^f^i- ;(llS§l-7l ^t}<^ AiS. 4=711 ^A^ch<^ ^Al^ ^Alofll- f-sl-o^ ^£ Mj-AH ^ 

1. 1 

51«}:7]oll 80g^ Dimethylacetamide-i- H^*|-<^ -S^^ ^ °i7]<H] 20g£l polyvinylidene fluoride ^^:*(| (Atoche 
m. Kynar 761)* ^:n. 70'CS. 24^m f-^ 2.^7]- ^^-g- ^fe4. 

ol Hlll(10)°II ^Slsl-:;! 1711s] i^l-(32a)* -H-Hi^#(32) 427fl4 ;^5>^«11^(28)^ £^€(3 

0)»11 8-12kVSl ^-a-i- ?l7l-€;|-Jl, «^H^(50)fe ^^I ^511- «1-5a4. 

-8-1-1 i^* (32) m-(32a) #iAi ^5l-S-uM(28)42l l.Ocm^'li. 41-(32a)2l- ^^Bl(50)^^ fe'^KD)^ 

ScmS. ^*1«1-Sa4. 
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-^1 n. S^El(50)^ ^^^1 ^(web)* 4-§-s]-^:a. lOm/minOiq-. ^jS^ 4^^^ Jtl^^f^s^ 



[.a ij 





x^tfil S§;»}£t#E(;it/inln) 


x^^^^s) ^?l|(/aB) 


8 


160 


25 


9 


170 


33 


10 


180 


37 


12 


200 


48 



2. ^>^1<^1 2 



SOgS) Acetone!- H^*><^ -S^^ ^ "^^jfll 20g^ polyvinylidene fluoride f'^^ (Atochem, Kynar 7 
61)* ^31 70t5. 24^1^> ^°J: -^-^^ i^^V -g-^Jl^ ^^4. 

°1 -g-^Jl* «llt(10)i ^<g*>i 127112] qi-(33a)<^l -^-zl^ 5711S1 ^Eli^#(33)3f ^B^S-Bfl^(28)Sl :E^^ 

(30)°il 8-12kV2l ^<a-* ?17>S1-J1. S^El(50)fe ^^1 5>acl-. 

^E]i::#(33)2l m-(33a) ^^^l^i ^*>^«fl^(28)2hSl l.ZcmolJl, ^E]ii#(33)2l qi-(33a) #^^4 ^ 

^^1(50)^2] ^ol(D)^ 14cmS.^^]*|-Sc)-. 

#^«fo^ S 2°1| M-El-tflSii^. 



^-§- ^-a-ckv) 


qtS] J1^4Et^£(jiit/min) 




8 


160 


51 


9 


170 


60 


10 


180 


72 


12 


200 


79 



3. 3 



5l«V7l<Hl SOg^l DimethylacetamideS)- 20g2l polyacrylonitrile ^^^1 (Poly Science Co.)* 70'CS 24^1^ 
^oj. 5L«VS^o^ ^fel^. 

o] JL^T} a))t(io)<Hl -f-ojsl-Jl 47112] m-(33a)<>] -¥-2l-€ 271)21 ^El2n#(33)4 ^«1-^«11^ (28)21 

(30)^ 8~16kV2l ^<g-* ^7l-t|-ji, ^^El(50)fe ^^1 *l2l» sl-S^. 

^Elii#(33)2l m-(33a) #<HMi ^5l-^«m(28)4^ 1.6cm^lJl, ^E]ii#(33)2l i-ll-(33a) t 

^ El (50)^1:21 feol(D)fe IScmS. ^^l^l^cl-. 

°1 "11. ^-^y] €^el(50)fe- ^#^1 4-§-*f5l:il. ^l^^S^ 3in/ininom. ^12:€ 4^^^ 2.^^>^2l 
n]-o]HS.Dl)El-S. ^^sl-<^ a 3°)1 i4El-Mlsicl-. 
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[S3] 



^•8- ^"J-(kV) 


v^ffil J1^4£t^E(;ie/mln) 




8 


140 


24 


10 


160 


32 


14 


180 


41 


16 


220 


50 



4. -g^l^l 4 



2^^S\ 5LH}:7lofl SOgfi] Acetone^ 20gS] polyvinylidene fluoride f'f-^l (Atochem, Kynar 761)* -^^^Jl 
(A-§-^). 80g^ Dimethylacetamide^ lOgS] polyvinylidene fluoride (Atochem, Kynar 761)^ lOgS] p 

olyacrylonitrile f'^^l (Polyscience, ^^>^ 150.000)1- "4:^. 70*0^ 24^1^ 5L^*>oi JL^^} 
^JL{B-%-^). 83gfil Dlmethylacetamidei^ 17gSl polyacrylonltrile f^^^* 4^<H f^'l ^ -g-^ (C-§-^)# ^fe^". 

A. B. C*«S*37l]sl H))i(10)ofl 44 f-<35l-<^ 2271121 qi:(33a)<^l ^E]ii#(33) 37HI 44^1 

E)(50)^^^l ^ell-Bl-Siil-. 

^Elt#(33)2) qi-(33a) #<Hl^i ^«|-€-«ll^(28)4sl lAcm^]3., ^Elii#(33)Sl i^l-(33a)2l #^^3!|- 

(50)^:2) ^olfe lOcmS ^^1s|-5ac)-. 

°1 "11, 37)121 ^Elii#(33)o)l Jl^^l- ■g-»Ji2l $A1^ oJ.o)l ^V7l A-g-^-Si "Sl^ ^Elii#, ^^H] ^j"?] B-g-^Jlol 

=LB]3., ia!Bl(50)fe ^(web)* 4-8-*l-5S:2. <^1^ 40m/minf]cf. ^1^^ ^^^^ JL^^}^2] ^ 

^}o]3.S.^^S. ^^^<^ S. 40II M-El-vflSii:]-. 



i:a4j 





^t^ il^^f Mt^il (/^/min) 




10 


140 


63 


12 


160 . 


70 


14 


180 


79 


16 


220 


85 



^j-71^ 44 oi^<H^ ^ t^°ll s^sl-^ ^£ 'i^^'S^s. ji^o.^ 4^>^J 11^4^* ^ist ^ 51^^, ^1 

^^-^^a-^l 4^^J J1^4^# 24^^131 ^e) 4 (separator), 11^4 <as. ^40^ 4 (separator) , 

21S.-8- Si^pJ ^21 -§-iS. A>-g.^ ^ 514. 

4 o^g^ui ^ ^^^s] ^j>il^ 9i<H4^1 '^sll ^'goj 7l# ^oH>H f-^^S) 4x1^ 7F^ 40(1 

4"?]=^ ^^ai- «^;§oi 7>^t- ^oi4. 

(57) ^^21 

1. 
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^^Eftfi) ^<Hi o)Al.o^ J7«-;c]- ^^O] Bl)t4; 

^71 BB^ofl ;^|^^ 5L^^} l-^i-i- 7pj€iFc.l ^ = 4; 

^Boll o^Sl-O^ oJj^^Vo) ^«^]. 1 oj^Vo] i,^^ :|.5|.c^ ^Al-^l-O^ uJ-Aj-l. 

4 ^* ^^j^l^ itsVfe 5i* ^^^s. tl-fe -B-s 'ii-4°il fil^ :ii€-^>^ ^^^]. 

2. 

^ 1«J-<^I 5a<H>H. ^J-71 ^7) l-sl-o^ E#5lfe JiS-^> S.#%=^ ^<H^ Sli^ ^ ^ 

<Ht- ^ Si^ ^^.e-S. sl-fe "S-AH JiS-;^V^ 

^-S^fil Jl^^> -f-^l-t ^ Sife ^AJ^ mlol>iSl-; 

>a-7l Biloi^o) i}^^o^ ^svsjcH ^e>i. ^ Si^A^ ^^%3.s. o]^o]^, a ^^^<^ 
1:1-^21 i-t^ ^^^^ u|lol^i^^4; 

>S-7l afloliH^^ofl igofi ;3-z|-3£l(H Ji^;^> l-^a^ ^ojs. loj^Jsl i^^S).; 

^7] i^#o] ^^]o)l cf^2] ^tgo] ^>g£)o1 i^^o] ^ oj^ zf.^^ ^7] «l]ol^£^^o] §]. 

^afl* ^j-71 ^*i-&Bfl€2i «i-?-oii i^*^ st^fe 5J* ^^^s. si-fe -a-t «j-AHi 

^ 1*^011 SI<H>H. >^^7l -"A^al aL$;^> 1-^^ uii-oi ^ 7lls ^Ajslfe -fi-qii#4, ^^S) qi- 

Bl-fe -S-s ^M-Hl 2)^ :il^^>^ ^13: ^^1. 

4 4«^°)1 Si<HAl, ^7) i-ll-^ n ^ojiz}. sq^si al7)- 10 ''l^^?! -^l^-^^l^ ^^'^^ Sf^ 'S- 
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# -^^^s. -{fs 'S-AHl 3.^^^ 4^ ^^1. 

^a||olo1^Ei| O.S. ^AjSlfe- ^-i- 4^ ^s. '^AH ^Al. 

t^S-?-* el ^^^^ ^^^s. 5>fe -H-H ^J-^'*!! :ii^^>^ ^is 

^T^^ 10. 

'S- 1<H^ ^1*H 55* ^^S^s. sl-^ -S-JE «^AH 21^ Ji^^>^ 43^ ^^1. 

11. 

^1 1*^ £^ >il 9«J-'>fl Sl<^Ai ^1-71 ^] 1 5J ^1 2:51^"^- ^^^5^21 :a<g-^ zi ^tl)^7> IkV-SOkV?! ^"S?! 
s.;g ^Bj. o.^ «j.AH s]^ Ji^;^>^ ^^1. 

^T^*^ 12. 

^'HS If' ol^sl :[7^;c> ^Jl^J-o.^. ^A^«^o^ 7]-<a-Al5^ ^?l|2l-; 

°»^J-2l 1-14 ef^^ lo]^>Sl f-Si-ci, ^V7l oj-eflol] ^^ISF^Ai ^7] ii#2] 5]-^ 

^T^*^ 13. 

^1 IZ^M 9X^M. ^1-71 ^<Hi 1# -^l^j-s] °«4V #14 7>'y- ^^^^ JL^^} #14 7l)t 

°Ji^Al^ 2|Z^2] i^#4 f-3}c^ £#Al?]^ 2^40] i^^> §14 S.«Al7l^ Wj-lg f^o1)A-l ^ Wj- 

^.2.3. S#Al7l^ ^4 o.^ tl-fe o-s. Mj-Al-ofl o^^ 3.^7^^ :^]^ ig-^. 

14. 

^1 12*M 5l^Ai, .^-71 iiM~iOOm AH^l ;«l|2:S|fe ^J-i- ^^^s. -8-5. «j-AH 
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3a 




£^ 4b 
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